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(54) LIQUID CRYSTAL INTERFACE CIRCUIT 
(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce power consumption at the time of a stand-by 
mode. 

SOLUTION: At a normal time, a bias is impressed on a circuit 42 of the prestage and a 
display device driving circuit 44 and they are made to be in operating states. The bias 
is interrupted in an emitter follower circuit 43 and it is in a nonoperating state and 
signals of R(G, B) and a COMMON signal from the prestage are inverted every 1 H to 
drive a liquid crystal display device as usually. At the time of the stand-by, the bias is 
interrupted and the circuit 42 of the prestage becomes to be in a nonoperating state. 
Besides, the emitter follower circuit 43 and the driving circuit 44 are in operating 
states. Since the voltage of VCC is applied to noninverted input terminals of 
operational amplifiers 9, 10 and the voltage of 1/2 of VCC is applied to inverted input 
terminals of them, the output of the COMMON and outputs of R, G, B become 



constants of 1/2 of VCC. As a result, since the potential difference is not generated 
in between both the output signals, the display screen of the liquid crystal display 
device becomes a white display. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It has the last stage amplifying circuit which outputs a signal to the common 
signal inverter circuit list which reverses the status signal inverter circuit and 
common signal which reverse the status signal impressed to the input terminal at an 
output terminal. In the liquid crystal interface circuitry which synchronizes, is made to 
reverse a status signal and a common signal for every predetermined time, and 



outputs a signal to a liquid crystal display The period when the signal which should be 
established and should be displayed on juxtaposition does not exist an 
electrical-potential-difference generating means to generate a predetermined 
electrical potential difference in the latter part of said status signal inverter circuit 
and said common signal inverter circuit The liquid crystal interface circuitry 
characterized by making bias of all or some of circuits before the preceding paragraph 
of said electrical-potential-difference generating means into an OFF condition, and 
considering the fixed electrical potential difference based on the output voltage of 
said electrical-potential-difference generating means as a status signal output and a 
common signal output. 

[Claim 2] It is the liquid crystal interface circuitry which the period when the signal 
which should be displayed exists in a liquid crystal interface circuitry according to 
claim 1 makes ON condition bias other than said electrical-potential-difference 
generating means, and is characterized by the bias of said 
electrical-potential-difference generating means setting to OFF. 
[Claim 3] The fixed electrical potential difference based on said 

electrical-potential-difference generating means is a liquid crystal interface circuitry 
according to claim 1 or 2 characterized by being the electrical potential difference of 
the one half of supply voltage. 

[Claim 4] Said last stage amplifying circuit is claim 1 characterized by impressing the 
electrical potential difference of the one half of supply voltage to the inversed input 
terminal of two operational amplifiers by having two operational amplifiers, impressing 
the predetermined electrical potential difference of a status signal or said 
electrical-potential-difference generating means to the non-inversed input terminal 
of one operational amplifier, and impressing the predetermined electrical potential 
difference of a common signal or said electrical-potential-difference generating 
means to the non-inversed input terminal of the operational amplifier of another side * 
thru/or a liquid crystal interface circuitry given in 3 any 1 terms. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 



[0001] 

[Field of the Invention] This invention relates to a liquid crystal interface circuitry, and 
relates to a liquid crystal interface circuitry with a standby function especially. 
[0002] 

[Description of the Prior Art] Liquid crystal is ** thin shape, and is lightweight. ** 
There is little power consumption. ** It has the features of being able to respond to a 
digital signal input, and is used in every direction. By the way, although a liquid crystal 
display has the above-mentioned features, when it continues impressing direct 
current voltage, it has the problem that liquid crystal deteriorates.. Then, it devises 
and the drive circuit of a liquid crystal display is used so that direct current voltage 
may not always be impressed. 

[0003] The liquid crystal interface circuitry of the conventional portable liquid crystal 
display is shown in drawing 3 . Although the circuit is shown about R among RGB, the 
same circuit exists also about G and B. In drawing, from chroma digital disposal 
circuits, such as a digital camera and a digital movie, R signal (an input 1 and input 2) is 
impressed to an input terminal Vin, and R signal output and a common signal (signal 
used as reference signal of liquid crystal display) output are outputted to a display 
(not shown) from an output terminal Vout. In addition, supply voltage VCC is 
impressed to a VCC terminal, and the signal reversed to every 1H is impressed to 1H 
reversal terminal 50. 

[0004] The liquid crystal interface circuitry 1 consists of the change SW circuit 3, the 
contrast amplifier 4, a gamma correction circuit 5, the R inverter circuit 6, a COMMON 
inverter circuit 7, the 1 st emitter follower circuit 40, and a last stage amplifying circuit 
41. the signal by which the change SW circuit 3 is a circuit which chooses one side of 
two R signals, the contrast amplifier 4 is the circuit which raises gain and raises 
contrast, a gamma correction circuit 5 amends ** and the color property of a display 
(not shown), and the R inverter circuit 6 and the COMMON inverter circuit 7 are 
impressed to 1H reversal terminal 50 — 1 — it is the circuit which reverses R signal 
and a COMMON signal for every H. The 1st emitter follower circuit 40 is a circuit 
which carries out emitter follower magnification of R signal and the COMMON signal in 
response to the signal of the R inverter circuit 6 and the COMMON inverter circuit 7. 
The last stage amplifying circuit 41 is a circuit which drives a display (not shown) in 
response to the output of the 1st emitter follower circuit 40. 

[0005] The 1st emitter follower circuit 40 consists of transistors 22 and 23 and 
current sources 11 and 12. Transistors 22 and 23 constitute an emitter follower 
circuit, and current sources 11 and 12 serve as a load of an emitter follower circuit. 
The last stage amplifying circuit 41 consists of resistance 13-20 and operational 
amplifiers 8-10. The value of resistance 13 and resistance 14 is made equal, and 
1/2VCC is obtained from the output of an operational amplifier 8. This signal of 
1/2VCC is impressed to the inversed input terminal of the operational amplifier 10 



used as the operational amplifier 9 used as the last stage amplifier of R signal, and the 
last stage amplifier of a COMMON signal. 

[0006] Actuation is explained using drawing 4 . From 1H inversed input terminal, the 
signal of drawing 4 (A) is impressed to the R inverter circuit 6 and the COMMON 
inverter circuit 7. It is reversed with the signal of drawing 4 (A), and a common signal 
turns into a signal shown in drawing 4 (B), is amplified in the 1st emitter follower 
circuit 40 and last stage amplifying circuit 41, and obtains a common signal output 
from a common output terminal. 

[0007] Moreover, like a common signal, it is reversed with the signal of drawing 4 (A), 
and R signal turns into a signal shown in drawing 4 (C), is amplified in the 1st emitter 
follower circuit 40 and last stage amplifying circuit 41, and obtains R signal output 
from R output terminal. 
[0008] 

[Problem(s) to be Solved by the Invention] By the way, a power source has a standby 
mode in the condition of processing only with the internal microcomputer in a chroma 
signal-processing system without outputting an image, even if supplied. However, 
even if it is in a condition without the video output in this standby mode, impressing 
direct current voltage to a liquid crystal display in the conventional circuit, cannot be 
continued. Therefore, the interface circuitry of a liquid crystal display makes every 1H 
reverse an RGB code and a common signal, and has the problem that **** consumes 
** and power vainly. 

[0009] This invention is made in view of the above-mentioned problem, and aims at 

aiming at reduction of power consumption at the time of a standby mode. 

[0010] 

[Means for Solving the Problem] Invention indicated by claim 1 has the last stage 
amplifying circuit 44 which outputs a signal to the common signal inverter circuit 7 list 
which reverses the status signal inverter circuit 6 and common signal which reverse 
the status signal (RGB) impressed to the input terminal Vin at an output terminal Vout. 
In the liquid crystal interface circuitry 1 which is made to reverse a status signal and a 
common signal synchronizing with every predetermined time 1H, and outputs a signal 
to a liquid crystal display An electrical-potential-difference generating means 43 to 
generate a predetermined electrical potential difference in the latter part of said 
status signal inverter circuit 6 and said common signal inverter circuit 7 The period (at 
the time of a standby mode) when it prepares in juxtaposition at and the signal which 
should be displayed does not exist Bias of all or some of circuits before the preceding 
paragraph of said electrical-potential-difference generating means is made into an 
OFF condition (condition that the power source is disconnected). It is the liquid 
crystal interface circuitry characterized by considering the fixed electrical potential 
difference (1/2VCC) based on the output voltage of said 
electrical-potential-difference generating means 43 as a status signal output and a 



common signal output. 

[0011] According to invention according to claim 1 ? the period (at the time of a 
standby mode) when the signal which should be displayed does not exist By making 
bias of all or some of circuits before the preceding paragraph of said 
electrical-potential-difference generating means into an OFF condition, and 
considering the fixed electrical potential difference (1/2VCC) based on the output 
voltage of said electrical-potential-difference generating means 43 as a status signal 
output and a common signal output An RGB code output and a common signal output 
are not reversed at every 1 H at the time of a standby mode, but it is fixed to fixed 
level, and reduction of power consumption can be aimed at. 

[0012] The period (the usual period) when, as for invention indicated by claim 2, the 
signal which should be displayed in the liquid crystal interface circuitry 1 according to 
claim 1 exists is characterized by to make bias other than said 
electrical-potential-difference generating means (42 44) into ON condition (condition 
which is energizing the power source), and for the bias of said 
electrical-potential-difference generating means 43 to set to OFF (condition that the 
power source is disconnected). 

[0013] Invention according to claim 2 specifies cutting of the power source of the 
period (the usual period) when the signal which should be displayed exists, and the 
condition of a flow. Thereby, in the time of the usual video-signal input, R signal output 
and a common signal output can perform reversal actuation to every [ centering on 
1/2VCC ] 1H as usual. Invention indicated by claim 3 is characterized by the fixed 
electrical potential difference based on said electrical-potential-difference generating 
means 43 being an electrical potential difference of the one half of supply voltage in 
the liquid crystal interface circuitry 1 according to claim 1 or 2. 

[0014] According to invention according to claim 3, at the time of a standby mode, it 
cannot be reversed to every 1H, and R signal output and a common signal output can 
be fixed to 1 / 2VCC level. Invention indicated by claim 4 is set to claim 1 thru/or the 
liquid crystal interface circuitry 1 given in 3 any 1 terms. Said last stage amplifying 
circuit 44 It has two operational amplifiers 9 and 10. To the inversed input terminal of 
two operational amplifiers Electrical-potential-difference 1/2VCC of the one half of 
supply voltage is impressed. To the non-inversed input terminal of one operational 
amplifier It is characterized by impressing the predetermined electrical potential 
difference VCC of a status signal RGB or said electrical-potential-difference 
generating means, and impressing the predetermined electrical potential difference 
VCC of a common signal or said electrical-potential-difference generating means to 
the non-inversed input terminal of the operational amplifier of another side. 
[0015] According to invention according to claim 4, by the time of the usual 
video-signal input, as usual, R signal output and a common signal output perform 
reversal actuation to every [ centering on 1/2VCC ] 1H, and in the time of a standby 



mode, it cannot be reversed to every 1H, and they can fix R signal output and a 

common signal output to 1 / 2VCC level. 

[0016] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is 
explained with a drawing. Drawing 1 is drawing for explaining the gestalt of operation of 
this invention. The same sign is given to the same component as drawing 3 among this 
drawing, and the explanation is omitted. The circuitry of drawing 1 is equivalent to the 
circuitry which formed the 2nd emitter follower circuit 43 between the 1 st emitter 
follower circuit 40 and the last stage amplifying circuit 41 in the circuit of drawing 3 . 
[0017] Moreover, in the circuit of drawing 1 , the standby terminal 51 is formed and 
the power source (bias) of the preceding paragraph circuit 42 of the liquid crystal 
interface circuitry 1, the 2nd emitter follower circuit 43, and the last stage amplifying 
circuit 44 is controlled by the control signal of the standby terminal 51. That is, 
regardless of the control signal of the standby terminal 51, bias (bias 1) is always 
impressed and the last stage amplifying circuit 44 is always in operating state. On the 
other hand, although bias is usually cut by the control signal of the standby terminal 
51 at the time and the 2nd emitter follower circuit 43 is not operating, bias is 
impressed at the time of a standby mode, and it is in operating state (bias 2). 
Moreover, although bias is usually impressed by the control signal of the standby 
terminal 51 at the time and the preceding paragraph circuit 42 of the liquid crystal 
interface circuitry 1 is in operating state, at the time of a standby mode, bias is cut 
and it is not operating (bias 3). 

[0018] Actuation is explained using drawing 1 and drawing 2 . Usually, at the time, the 
bias of the preceding paragraph circuit 42 of the liquid crystal interface circuitry 1 and 
the last stage amplifying circuit 44 is in ON condition. On the other hand, since it 
changes the bias of the 2nd emitter follower circuit 43 into an OFF condition (a 
current does not flow to current sources 35-38) and there is in operating state, the 
circuit of drawing 1 performs the same actuation as drawing 3 . [ no ] therefore, 
drawing 4 (B) from an output terminal Vout and (C) — ** — a wave [ like ] is 
outputted and a liquid crystal display is driven. 

[0019] However, it changes the bias of the preceding paragraph circuit 42 of the liquid 
crystal interface circuitry 1 into an OFF condition at the time of standby, and does not 
operate. On the other hand, it changes the bias of the 2nd emitter follower circuit 43 
and the last stage amplifying circuit 44 into ON condition, and it is in operating state. 
In this condition, as explained previously, from the operational amplifier 8, the 
electrical potential difference of 1/2VCC is outputted, and it is impressed by the 
inversed input terminal of operational amplifiers 9 and 10. Moreover, the electrical 
potential difference of 1/2VCC is impressed to the base terminal of the working 
transistors 32 and 34 of the 2nd emitter follower circuit 43 from the operational 
amplifier 8. Since the current with transistors 33 and 34 equal from a current source is 



supplied to a transistor 31 and 32 lists, the electrical potential difference (Vbe) 
between base emitters of these transistors is equal. Therefore, as for transistors 31 
and 33, the electrical potential difference of 1/2VCC is impressed to the output level 
(namely, non-inversed input terminal of operational amplifiers 9 and 10) of an emitter 
follower. Consequently, the electrical potential difference of 1/2VCC can be obtained 
from the output of operational amplifiers 9 and 10. 

[0020] since the electrical potential difference of 1/2VCC is impressed to the 
inversed input terminal of operational amplifiers 9 and 10 — as the output of 
operational amplifiers 9 and 10 — (B) of drawing 2 , and (C) — ** — the output wave 
[ like ] of 1/2VCC is acquired regardless of the signal impressed to 1H reversal 
terminal 50. A common output signal and R output signal serve as a fixed electrical 
potential difference of 1/2VCC. Consequently, since there is no potential difference 
between a common signal output and an RGB code output, as for a liquid crystal 
display screen, a white display is made. 

[0021] At the time of standby, a COMMON output wave and a RGB output wave are 
VCC(s) 1/2, and since it is same electric potential, it is not that direct current voltage 
is impressed to liquid crystal. Moreover, since it is not necessary to operate the 
change SW circuit 3, the contrast amplifier 4, a gamma correction circuit 5, the R 
inverter circuit 6, and the COMMON inverter circuit 7, reduction of large power 
consumption is attained. 

[0022] In addition, this liquid crystal interface circuitry 1 can consist of integrated 

circuits. 

[0023] 

[Effect of the Invention] According to this invention, the various effectiveness 
described below is realizable like ****. According to invention according to claim 1, 
the period (at the time of a standby mode) when the signal which should be displayed 
does not exist By making bias of all or some of circuits before the preceding paragraph 
of said electrical-potential-difference generating means into an OFF condition, and 
considering the fixed electrical potential difference (1/2VCC) based on the output 
voltage of said electrical-potential-difference generating means 43 as a status signal 
output and a common signal output R signal output and a common signal output are 
not reversed at every 1 H at the time of a standby mode, but it is fixed to fixed level, 
and reduction of power consumption can be aimed at. 

[0024] Invention according to claim 2 specifies cutting of the power source of the 
period (the usual period) when the signal which should be displayed exists, and the 
condition of a flow. Thereby, in the time of the usual video-signal input, an RGB code 
output and a common signal output can perform reversal actuation to every 
[ centering on 1/2VCC ] 1H as usual. According to invention according to claim 3, at 
the time of a standby mode, it cannot be reversed to every 1H, and an RGB code 
output and a common signal output can be fixed to 1 / 2VCC level. 



[0025] According to invention according to claim 4, by the time of the usual 
video-signal input, as usual, an RGB code output and a common signal output perform 
reversal actuation to every [ centering on 1/2VCC ] 1H, and in the time of a standby 
mode, it cannot be reversed to every 1H, and they can fix an RGB code output and a 
common signal output to 1 / 2VCC level. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing for explaining the liquid crystal interface circuitry of this 
invention. 

[Drawing 2] It is the wave form chart of the circuit of drawing 1 . 

[Drawing 3] It is drawing for explaining the conventional liquid crystal interface 
circuitry. 

[Drawing 4] It is the wave form chart of the circuit of drawing 3 . 

[Description of Notations] 

1 Liquid Crystal Interface Circuitry 

3 Change SW Circuit 

4 Contrast Amplifier 

5 Gamma Correction Circuit 

6 R Inverter Circuit 

7 COMMON Inverter Circuit 
8-10 Operational amplifier 
11, 12, 35-38 Current source 
13-20 Resistance 

22, 23, 31-34 Transistor 

40 1st Emitter Follower Circuit 

41 44 The last stage amplifying circuit 

42 Preceding Paragraph Circuit of Liquid Crystal Interface Circuitry 

43 2nd Emitter Follower Circuit 
50 1H Reversal Terminal 



51 Standby Terminal 
Vin Input terminal 
Vout Output terminal 
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